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&%ﬁb% &, IEH TR
WAL T, MEREPE R TR A, 19784E1, s
er’T’C AL oo G gEEIR 2 B4
DWE7 795" HEEP SR TEKR, ZOBERKIZHS W
T, EFHRA, EWLFN B X OB A
S 5 TRy 5y 8 (Cyeas revoluta Thunb.)
FTHRTHLZEPHOME L 57 IO DR
Ci. VTYDIEOMEIRH DA, A—ZA Y T I
Db T ko, FiIzadtREL L, BYE
BTN L 3L E L TR,
Lo Lad s, v 7y EHIDSHLERN I 45
BIZOoOVWToORMN TRV, #2C, ZoMEBHY
B2, KEERIYIZIITIS Y 7y R R
L7z, ZO#%K, E-HAoRKIEmICEIzL,
RN EY 2252 L %, FMEMEEYEE (LT,
VFAs &BE$ %)
PRI EHER E L 2P T, E—HNEDo
pH & VFAs #iRfE & OHIREOET 2w Lk
(Rt obalall
ABFZE, 1A rumen fistula ##FE L, V7
VEDDL VI, VT YOABGRERY L
(cycasin) "™ % fistula % /- L CE4ESH-—HANIC
G LTHIRCT S &, 55BN BRI a4
ISR TR ARG Lo - NEORIUL,
fistula 7* 547V, VFAs O #)fE % gas chromatogra-

B Tit, v7

) OERELIRFE I LTS IZ L 7.

phy (28 » TBIY 2 & 412, ¢ CEIRMEES,
WL & I A {1 28 B R O PR AR ) 2 RO R A 1
DWTHf - 72,

m#HEFE

1. 868 W%
IR A HOS OEIRE) hSEALF— %
FMEREOME . BOLE 39 (No. 1~No. 3) % Azpm

R RSB AT R LB L e
ABEOKE L, No. 14732.0kg, No. 24526.9kg, No.
3%722.0kg T - 72,

2, fd #

N F =T (RRE), V- b0V (REEE) %
ROV KR 3701 Wy L S NS I UG A |
¥ &, ZRERAEFE 1 kgH72012.0g (12.0g /kg
B.W) #2o®AL, 98B X 16RED-—~H 2[4
flL7: Lrl, Y7o ESDLEH AN oG
i, LRORBIZL 0 F PR BRI L2 %
B, NMF1—TELE— LT, HOALDHD
WOKIZRRLTEY L7, ki ame L.

3. fistula 3&3&

BAISH #Z, 7 rumen fistel #EFFE 2L - T
ITo7:. WhigFnFnEMO »r— 2 10% L T8

HL7.

4, VFIVELEOSBIIYL hL 5%

No. 1% V7 V3560, No. 2%H 44 %5
B, No. 3% xfBiBI& L7z, %, No. 322V T,
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SHHEEERIR 7% (if2130 HABE), 4 7 3 v ¥
5 (No.4) & LTHIWZ, vFVELRZLTIIHA R
Ty O, MTANE AT L T fistula ORH D
WHEL, BOIREAMENIBL 722 & 2R TE
HRASH A S L. VT USSR A S
Uy O¥GEE PN, REUEN S,

(1) vFVERES (No. 1)

KFHENICBM S TwD 7Y n, S5
VB W E R BRI, M B I2R 20.5~1.0emlZ K
Wr L, $%5-4%010H M, SR o3l LTy
HU7: 3Rtk S HA 2o E L o7zn
<, 10H HILRE X fistula 2 SEEE - H NG
L7z, 5830100, BE60g (2 ¢ /kg
B.W.) % Q& 168d 2 W (30q /) 250 TH%
HoU 7298, BEKEGE R T R 7 & O BRIRIEIRAYBL
LT, 1IHEAS1I6HH £ TIEHE30g %
QHIZ—[|], &Y L7, 2ok, RANER SO
EAHY IR LODT, 1THH»S22HH £ T
Hagdqulk L7, 20k, BERS EREGL 72,
CEROBEE OB 7% v LB, KECES, LEs
H.»T&70T, 390 HLRE, &9 %91k L7z,
45HHIICWA BT L. AL, 32HM, %
Hami31.,260g 725 7.

(2) $14Hh> 858 (No.2)

AL A 7Y i, RERFHEI bR
WAL R OK B FHETER L b0 2L 7.
H A A d, BGEANCR S EERKICE»L,
1 mg/m¢ &M A VERL L 72, %5100 H £ T, 4t
B K ARG 21T - 7225, 10H B L& fistu-
la 7 HEERS L7 £5-81%, Shimizu &' O
Hel#L, HE120mg (3mg/kg B. W) % 9 I,
168 2 2473 CTI0H H £ Tk %L, 1IHH2S
16HH £ Tix, HE60mg (2mg/kg B. W.) % 9EEIZ
——[o%E L, 17THH»S22H £ Tl 29k L 2.
23HH A 5330 H T2 H &60mg (2mg/kg B. W)
%, MAH»H45HH £ TiE H=120mg (3 mg/kg
B.W.) % 9Bpi—[E4%G L7, 46HHAS55HH
FCik, HH5EFIEL, S6HEHAST0HHE W20,
EGPELL o720 T, #MRICH L. 5 HE
1354 H ), &f%5#135,460mgTdH - /2.

(3) x4 B8 % (No. 3)

A, fistula F2EE L2 LYNE, B & &
—fEERG L. oM, BERNICRELEOL
Mol RBi2BIORGERERT LR A4 H
SR T (A D IS8 Nod) . ik

160 H £ TH&120mg (3mg/kg B. W) % 9 BFiZH%
Uz Ay, 17H B RABRRS 2 e sk L2z, 30H
HiZw 7o ) sEggsBig 12 o 72T, FRRICAT L 7.
- ABII6 1, /i H131,920mg Td - 7-.
5. BBERMNBE

R4 2, JCA, FLRRO Ay B2 S DN EERE
EDRER R OB R o 7.

6. MA¥MS LUMAELEVRE

Fer i 1, FrBas R 1R T, SEERIR
O ERIN L #ER R & L 2.

ek (RBC) , F1IERE (WBC) &, Thoma-
Zeiss it HWClE L. T/, AT b2
v b (HY) &, I7a~<b2) .y FiETEH - 7.
MR &R (TP) &, MiG&OEHhEr (75 3) %
B -CillsE L ze, B LA HH &, 7
I A FHOffiE s 27 I+ —+F (GOT),
SNy I UREENVE VEENS O AT 34— (GPT),
Y-Z V¥ INLT o ARTF Y=Y (Y-GTP),
MR FELEE BUN), TAA I T+ 27 75—
¥ (ALP), FLARWE K% (LDH), 2 > T 27
5 —4 (ChE), &Yy ¥ > (TB) » 8JHH T,
RaBA-SUPER ¥ Z 7 4 (FhyL8LEE) % v Calill
L7,

7. $S—BAREYDOHRN

REGE, BB OEY 7% EWTUAIT fistula 2
SUGIERICL 7. &fle b, pH VFAs i#fEB L O
VFAs Jr# O H I AE) & HNEEHZ DWW TRE L
7z (Table 3. 4, Fig. 1~4). 727L, HAZHIII>
WCIL AR BIRER (9WF) HpTER OBFE L, —H9
[ REURR A L 72,

8. pH O #Il FE

PR KEHE, 3.000rpm T10%> & L, pH &
(A 4L it g CPM—10%!) 12k » Tl L 7.
Eifix, 2270 2—5F (30me, <N IZ L) IEHL,
—20°C T HRIRIE L 72,

9. VFAs O3k

NEEERE IS K o TiT » 7o TEAGURL, Bl
i, gas chromatography O &% %=1, gas chromato-
gram O5EVE & Ed, BTERMYIZEL T o 7.
B, LNFoilbiz s\, VFAs RS 570
&, BEAEIE Co 70 KA L EEIE Cs IEREER L n-Cy,
ZFLT, 4V I-C LR T 5.

10, REBEHOKRE

No. 11346, No. 2, M3k, B HIZHBRL,
IR AYEISE % 1T - 72,
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1.EBEKMR
(1) VYT YEHREH (No. 1)
SRR, 1.260g Th o7 1010 H I
fistula 2> S EHEEY L 220 A 4hT, v Ty %t

D IEHE S BB 7 o 729, ﬂb RE,

MR, R &) LR o 85— Bl %W%*#l%\_
EWlAH LalL
fistula 7 & O Fz 518, WILMAH
f\_b"j—tli%,\_%ﬁ")f

CEXLREEL D
G100 H FCi, kE

DML EGD, BIKL, B4~ & bixnhor

L2 L, $H4514H Hyin lo#j’ﬂﬁl HEA B bR, F
72, PREME %R &2 5% ¢ A , 3602, BRI
BL, 15HH I8 AL & zh, ihwkf»"‘ﬂlL
o SO, 1THHD5H22HH £ ¢t s byl L

%Wﬁ%ﬁM&Lf_&%%uf%fBHH#bm
5 2B L. Ly U, HED#M &4, Hor
BRAB L, RSB LD E0%CnD, s
LIS, T= T OWEWDL RIS A SRS LS (o
Boli HHTIX, BB PEEEN % S L, &

N lxgjﬂi [}: ll‘h‘ T]hﬂ(b‘f_o)f,

HISSECT 53T, AMEMEET2 o sixnd, &
BY GBI & 2 0, (RBAGL & RBERY & 2 HREE Ak s
7o ARELE, RHHEC U (B 2 10kg LU o B s
AEHNTDIHL, ABITIREGHEEREL D 7k b
WAL 7: (Table 1), #IAHTH O W8 kBR Tt BE
AREBCES, JEHIBCAT & IR TH 5 7225, SEid Iy
H{@L{\'f—f‘ﬂ&f ’<>’<’f@f'ah o7, TOHTHIE, B
TOMERIZEED ., WEMBI % a s L, 1k
MT%@&TJN%mot HIER™Y T L 7o ks
BHR BRIV L B e s 1o

(2) Y1HL 858 (No. 2)

B RAL5,460mg T H - 7. Frtits14 A Hic
BRI IIVELIYE 2 R L 22 A8, KRR ka’Ctiﬁ
BRERS oo Bl & kI 7 — 2 % I 2 Rk
FER AR U7z, 37H iz, rwmw%mrﬁ@%
A, HERE MO TLRE LD, By — Vi

DPEH A A S 7, it,ym%%mw(mm<
WOHHTIRIT.2CTH 72, 2Dk, HHKORE,
UL, RO A, SRINE 2 & Aie 1o
o7z TOH HIZAT - 22 BSHRA <, il & )
RS, BREREECST &M S E s < d - 7o, Tl

WA LiE oz, £ 7, il fassstan 2B % i, mﬁmﬁﬁﬁf$@ﬁfﬁof KEAZ % & %
B8 7z. 38H H Iz, nf BUEERIE Mt 4 5 L, W » IR T — S ORI G 1, LD BOA L
MEEDI, ARIREEIICT, SR L % 2o 2DT, fwt@f,]&b&twmt,ﬂﬁtt HgY
SOHHDOMER eI L7 SR H45H  HOKEE, 34.0kTh -7 (Table 1) .
Table 1. Changes of body weight in cycad leaves or cycasin administered and control goats (kg)
D No. 1*! No. 2** No.3* | D No. 4*
—10*4 34.5 40.0 32.0 - 2% : 42.0
— 3 32.0 40.0 28.0 — 1 41.0
6 34.0 43.0 30.0 6 36.0
13 34.0 42.5 35.0 i 13 ; 35.0
21 35.0 45.0 33.0 17 28.0
27 34.0 41.0 35.0 20 28.0
34 31.0 42.0 38.0 24 ! 27.0
41 30.0 41.0 39.0 27 28.0
45%° i 25.0 . X8 . X6 28 27.0
49 35.0 40.0 29 27.0
55 37.0 40.0 30*° 27.0
62 36.0 39.0 :
69 | 32.0 37.0 ;
70*° 34.0 *6
*!' Cycad-leaves administered goat.
** Cycasin administered goat,
*3 Control goat.
** Days before cycad-leaves or cycasin administered.
*5

" Autopsy day.
*% Not tested.
D Days of experiment.
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(3) H14Hh>HB56 (No.4)
LRI, 1,920mgTh - 72, WF4HHD2S
ﬁﬁﬁﬂ,mﬁgmdééﬂm DU T AR
ha - 7. AREL, Fx17H T 13ke O % A7
(Table 1). 17HH & 0% il L 7oAs, fHEIR
BEOgEIEASONT, 28H HIZIZT V., SHRIER,
&_,\/.%hﬁﬁ ;2;0)?;‘&1@2%4:_[,7*_7;&) 30H H Iz H
L.

2. mM#EPM R

M A Iz, 313 NTIZ RBC BLU H
O % B 7. FEIZ, No. ATHIF TH o 12
(Table 2).

M A L F R ETHE, 3T TIEBnT
GOT. ¥-GTP $ X U° LDH @ L5, Na]liU NQZ

TB @ k4., No. 4128\ T BUN @ bi 2l 7
GPT., ALP & U ChE 2D W
lﬂf’ﬂ:%u{]&') AR AR

(Table 2).
Plo
5HE,
lE /RN

(1)

r~1i'}f\‘ &
VRS
s,

Bk % IE M
HAHWIETA AT
Shimizu " O & £ < —H L 72,
3. E—BREYD VFAs iR

VFAs HEOER

PLVANDEEE + SR R R E o ]
VT UEH L

Co, Cs, n-Cu, i-Cs D3RR 3 7245,
A h Y L&
BT AL

LY

7 <,

(Fig. 1~4).

> T,

Tix, &L
TP (X, No. 4THIIML 7-.
AT R L E 2 bt
12 & Bofiv i

2,

Zh 5D VFAs 77
4 53l Tl S s

Table 2. Clinical and biochemical exammatmn on the blood of cycad-leaves or cycasin and control goats.
D Ht TP RBC WRC GOT GPT -GTP ALP ChE TB LDH BUN
(%) (g/d) (10/mm®) (/mm’) (K-U) (K-11) (IU/L) (KA-U) (PH) (mg/dl) (W-U) (mg/dD
*1 *4
1 -9 33 7.3 1.954 12,400 58.8 16.0 37.8 5.9 0.06 0.17 552 .4 17.8
9 30 7.4 1,648 13.600 55.4 17.6 42.1 7.0 0.04 0.20 488 .4 16.9
16 33 7.4 1.615 15,800 61.8 19.4 74.2 3.7 0.05 0.25 489.3 18.9
23 33 7.2 1.686 15.800 126.0 16.6 117.1 4.2 0.05 0.17 478.3  20.5
31 33 7.6 1,549 14,000 173.4 18.4 194.0 2.5 0.05 0.51 1,083.0 20.5
38 41 7.6 2,147 10,800 287.7 24.9 155.1 3.3 0.06 0.98 1,232.0 21.1
44 45 8.1 2,383 13.600 237.3 22.3 322.9 4.1 0.08 0.88 1,525.0 28.3
*2 k4
2 —9 33 7.5 1,745 15,400 67.4 20.9 54.0 5.2 0.05 0.23 998 .4 14.5
9 35 7.2 1,685 15.000 56.9 30.8 37.8 6.4 0.06 0.28 687.9  37.1
16 37 7.6 1,890 16,000 87.5 13.8 40.8 3.7 0.06 0.30 739.1 21.6
23 31 6.4 1,611 13,600 98.2 16.2 88.6 5.2 0.06 0.56 968.7  27.1
31 30 7.1 1.628 17,200  118.9 22.7 132.2 4.3 0.05 0.24 1,191.0 18.0
38 37 7.6 1,826 14,600  302.5 15.8 173.5 4.9 0.06 0.49 1,758.0 15.4
44 37 7.6 2.110 17.600  403.2 11.9 343.4 3.9 0.07 0.34 2.731.0 28.0
52 36 7.2 2.195 17,600 266.8 18.1 369.1 5.9 0.06 0.21 1,584.0 24.6
68 40 7.2 2,187 18,600 156.4 13.7 289.1 5.9 0.09 0.48 1,320.0 23.4
6h 38 7.0 2,371 16,000 134.5 16.1 223.9 10.8 0.08 0.86 823.5 17.5
70 31 5.0 1.882 17,100 369.0 20.8 120.8 2.0 0.0() 0.50 1,811.0 102.7
*3
3 1 34 7.4 1,687 11,600 56.0 17.5 55.1 6.1 0.05 0.12 652.5 13.2
19 30 7.5 1.692 15,400 44 .4 17.8 45.3 6.2 0.04 0.20 678.8 21.2
25 30 7.6 1,776 15,200 43.4 29.0 43.3 6.3 0.05 0.17 685.7  38.1
32 26 7.1 1.711 14,600 63.4 17.5 49.3 6.6 0.05 0.23 572.9  37.5
40 33 6.8 1.700 13.400 46.8 1811 45.8 6.7 0.04 0.21 548.4 38.1
47 28 7.4 1,542 15,000 52.3 22.7 48.2 6.6 0.04 0.34 523.7  23.0
53 25 7.4 1,791 14,400 41.9 17.7 51.5 4.7 0.04 0.11 535.8 19.4
61 26 7.4 1,486 12,800 37.8 14.2 49.3 4.8 0.04 0.28 562.8  25.3
37 28 7.2 1,667 16,600 66.6 28.0 27.6  +5.5 0.04 0.37 692.2 28.6
74 27 7.2 1,347 11,800 55.2 16.7 50.2 5.7 0.03 0.40 535.7  30.2
81 28 7.0 1.519 10.600 59.5 15.2 356.2 6.3 0.05 0.28 717.9  24.7
93 30 7.3 1.643 17,600 40.4 18.4 65.6 6.6 0.04 0.32 785.6  31.8
*2 %4
4 —1 30 7.3 1.643 17 .600 40.3 18.4 65.6 6.6 0.04 0.32 785.6  31.8
10 38 8.6 1,993 ]4.200 82.1 24.9 73.3 6.4 0.04 0.22 1.463.0 18.2
17 47 9.2 2.820 600 271.7 17 .4 171.7 5.9 0.04 0.10 2,340.0  80.5
30 52 9.6 2.455 1) OOO 195.5 20.0 116.6 6.3 0.03 0.18 1.106.0 163.9

*1, *2. k3. *4

The same as Table 1.
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Fig. 1. Chromatogram of volatile fatty adids in the rumen contents of cycad-leaves administered
goat.
** The same as Table 1.

The same as Table 3.

Days after cycad leaves administered.

Cr Chrotonic acid (internal standard matter)

T

T

*8

*9
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Fig. 2. Chromatogram of volatile fatty acids in the rumen contents of cycasin administered goat.
*# The same as Table 1.

The same as Table 3.

Days after cycasin administered.

Cr  The same as Fig. 1.

*8

*10
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Fig. 3. Chromatogram of volatile fatty acids in the rumen contents of control goat and standard
mixed volatile fatty acids solution.
**  The same as Table 3.
Cr  The same as Fig. 1.
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Fig. 4.  Chromatogram of volatile fatty acids in the rumen contents of cycasin administered goat.

*1' The same as Table 1.
The same as Table 3.
The same as Fig. 2.
Cr  The same as Fig. 1.

(2) VFAs #RE
VFYRERLVIET AN L LK ST, B
HINZEY O VFAs #igE i, # L Wb L
(Table 3). Z k%, WOMEH O VFEAs ik
FEIlZOWTABE, XHEFTIET48.50mM/de T,
5.88~14.17mM/d¢ D [ % HEFE L, BRI o & 1)
1tfdln BT bE ot THIZHLT, VTV
EHLWIIH A H D ERGETIE, WD VFAs
IFHMICEIRT L, BRERko &b b & <
-faiffz L 7z (Table 3, Fig. 5). v 7 v 454 T
Feh-9 HH» 5 8 ‘i‘?ﬁHé‘WE&%ﬁMﬂfﬂiLtle H
23T, VFAs B o re sz, vy
Yy o~ bs X o T, VFAs BRIz
MOLANMIZETRE L 2278, v 7 7 4% 0
EARI AWM AT 2R L 2oL R4S H H T,
VFAs #8250 034 % 12 i T L A
H Y FEFIT Y, VEAs BB L, 50
dribiz XL 2. 562t ]H T T, 5o
WrAs2mldy ), £7:, fFmoiildd 72700
VFAs #iig o2 bid M2 Mz L, %75 >6[I
LR o 1 )HHHWF’” Tld VFAs #iBEE DEis
ik F L, 5 5%700 Ho k11T, 9500
2T%IALTE L2z, WL <A1 h L v 56 (No. 4)
B A VFEAs BIBREOMUT IR, X0 WOy Lt

No. 1*

No. 2*

1 !
10 1* 10 20 30 40 50 60 70

Concentration of volatile fatty acids (mg/dl)

q.a.

10 1* 10 20 30

Concentration of whole volatile fatty acids in
the rumen contents of cycad-leaves or cycasin
administered and control goats.

kLK xS X4 The same as Table 1.
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Table 3. Concentration of volatile fatty acids in rumen contents of cycad-leaves or
cycasin administered and control goats.
No. 1*!
D T C2*8 Cs n-Cs i-Cs Total D T Co*® Cs n-Cs i-Cs Total
—f(; 0 7.93  1.81 1.61 0.43 11.78 16 0 3.12  0.77 0.33 0.14 4.36
11.99 3.80 2.05 0.11 17.95 1 2.81 0.72 0.35 0.14  4.02
11.32  2.95 1.74 0.05 15.06 4 2.95 0.72 0.36 0.17 4.18
8.71 2.14 1.71 0.07 12.63 7 2.19 0.53 0.26 0.15 3.13
12.43 4.05 2.58 0.09 19.15 8 2.30 0.5  0.25 0.16 3.27
11 11.29  3.34  1.94 0.05 16.62 11 2.46 0.51 0.25 0.17 3.39
14 9.78 2.83 1.85 0.06 14.52 14 1.97  0.47 0.22 0.16  2.82
18 9.00 2.44 2.09 0.13 13.66 18 2.09  0.49 0.24 0.16  2.98
22 7.79  2.02 1.92 0.15 10.88 22 1.91  0.42 0.21 0.15 2.69
:43 0 6.76 1.40 1.70 0.90 10.05 93 0 9.25 2.01 1.75 0.17 13.18
1 12.00  3.20 2.49 0.18 17.87 1 1 9.32 2.0 1.90 0.19 13.46
4 9.99 2.54 1.86 0.09 14.48 j 4 11.58  2.76 2.36 0.23 16.93
7 11.18 2.74 2.25 0.21 16.38 ‘ 7 8.59 2.02 1.78 0.23 12.62
8 1 14.21 4.07 2.83 0.13 21.24 3 8.15 1.98 1.71 0.20 12.40
11 6.80 3.06 2.12 0.08 12.06 11 9.34 2.34 2.01 0.26 13.95
14 13.12  3.59 2.55 0.12 19.38 14 10.65 2.72 2.22 0.30 15.89
18 10.10  2.32 2.15 0.14 14.71 13 8.65 2.21 1.85 0.32 15.02
22 6.52 1.29 1.65 0.18 9.64 22 .09 1.57 1.33 0.31  9.30
9 0 6.20 1.24 1.59 0.18 9.21 31 *7 2.51  0.65 0.22 0.15  3.53
1 8.72 1.94 1.89 0.17 12.72 B}
4 | 8.88 1.8 0.63 0.08 11.45 | S8 T L7 044 0.6 0.4 2.49
7o 810 LT L5904 150y g g0 068 0.39 0.11 4.90
8 9.36 2.12 1.73 0.12 13.33 1 3.72 0.63 0.38 0.11 4.84
11 9.09  2.056 1.64 0.08 12.86 4 3.98  0.63 0.36 0.11 4.38
14 9.05 2.0z 1.54  1.10 12.69 7 295 0.58 0.3 0.11 . 3.99
18 8.27 190 1.53 0.13 11.83 8 3.3 0.62 0.3  0.12  4.23
22 7.35  1.75 1.50 0.19 10.79 11 3.02  0.62 0.20 0.12 4.16
14 3.07  0.65 0.42 0.13  4.27
18 . . . . 6
22 | 2,60 0.54 0.36 0.12 3.62
No. 2*-
_*;0 ‘ 0 3.61  0.68 0.83 0.17 5.29 93 0 10.63 2.51 1.30 0.47 14.90
1 11.28 2.72  2.03 0.22 16.25 l 10.23  2.38  1.30 0.41 14.32
1 4 | 9.41 2.14 1.91 0.09 13.15 4 9.13 2.23 1.31 0.61 13.28
: 7 6.77 1.38 1.73 0.09 9.97 7 8.27 2.03 1.20 0.40 11.90
8 15.46  3.80 3.16 0.14 22.56 8 8.67 2.16 1.25 0.37 12.45
11 10.23  2.43 2.25 0.08 14.99 11 9.16 2.18 1.20 0.26 12.80
14 8.91 1.98 2.19 0.08 13.16 14 8.44 2.11 1.06 0.24 11.85
18 6.33 1.19 1.62 0.17  9.31 18 8.40 2.16 1.09 0.23 11.88
22 5.62 1.0 1.49 0.19 8.39 22 6.94 1.83 0.98 0.22  9.97
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D T Co** Cs n-Cs 1-Cs Total D T Ca*® Cs n-Ci i-Cs Total
|
* 0 | 4.56 0.8 1.31 0.17 6.92 31 * | 9.87 2.22 1.08 0.20 13.37
1 1 9.85 2.47 1.91  0.17 14.40
4 8.71 2.01 209 0.09 12.90 38 *i 6.41 1.30 0.81 0.24 8.76
7 | 5.58 1.16 1.44  0.13 8.3
C 8 11149 3.22  2.19  0.14 17.04 g | 0| 645 145 107 048 9.45
11 | 9.79 2.52  2.03 0.06 14.40 1 | 3.62 0.67 0.45 0.15  4.89
14 7.99 1.87 1.95 0.08 11.89 4 3.03  0.61 0.42 0.16 4.27
18 | 6.75 1.45 1.75 0.16 10.11 7 0 2.8 0.61 0.40 0.16 3.0l
22 472 0.97 1.17 0.17 7.03 | 8 | 3.04 0.72 0.41 0.15  4.32
11 3.26 0.78 0.46 0.12  4.62
g 0| 834 1.65 0.64 0.10 10.73 14 | 3.80 0.8 0.53 0.14 5.31
1 | 873 1.82 0.63 0.08 11.26 8 . . . ax
4| 9.14 1.89 074 0.09 11.86 22 | 3.37 0.67 0.60 0.60 4.80
7 | 822 1.63 0.65 0.09 10.59 |
8 7.40 1.48 0.59 0.08 9.55 52 i 7.04 1.58 0.97 0.26 9.85
11 | 7.7 1.47  0.63 0.11 9.38
14 | 6.98 1.49 0.62 0.11 9.20 8 0 5.25 2.19  0.75 0.37  7.56
18 | 6.59 1.41 0.65 0.09 8.74 I | 2.97 073 0.39 0.20 4.29
22 | 6.45 1.38 0.65 0.09 8.57 4 | 3.72 0.96 0.58 0.22  5.48
7 ‘ 4.56  1.22 0.63 0.24  6.65
6 0 | 4.24 0.92 0.38 0.17 5.71 8 | 382 1.04 047 0.8 5.5I
1| 3.85 0.82 0.30 0.14 5.1 11 4.04 1.18 0.61 0.14  5.97
4 | 3.9 0.81 0.29 0.14 5.23 14 3.40 0.8 0.44 0.14  4.84
7o) %34 072 024 014 4.43 18 | 3.55 0.81 0.51 0.18  5.05
8 | 3.67 0.80 0.29 0.13 4.91 20 | 2.10 0.44 0.28 0.14  2.96
11 | 6.52 0.74 0.25 0.15 4.66 |
14 3.76 0.84 0.26 0.15 5.01 65 ¥ 2,22 0.45  0.19 0.12 2.98
18 | 4.04 0.77 0.27 0.14 5.22 - g
22 | 375 076 027 013 4.91 70| T 1 126 0.25 0.04 0.08 1.63
| H :
No. 3*3
X 0 | 5.05 1.31 1.08 0.24 7.68 ‘ » 0 | 6.5 1.11 1.69 0.21  9.57
1 | 8.43 2.39 1.47 0.16 12.45 | 11 6.58 1.11  1.69 0.21  9.59
4 | 8.67 2.42 1.50 0.09 12.68 4 | 9.5 1.74 1.78 0.08 13.16
7 1 7.63 2,01  1.35 0.12 11.11 7 0 8.91 1.56 1.64 0.08 12.13
8 | 11.65 3.40 2.05 0.15 17.25 8 110.8 2.21 2.12 0.08 15.17
it [ 10.25 2.85 1.79  0.10 14.99 11 12,16 2.52  2.15 0.07 16.90
14 | 11.00 3.08 2.14 0.24 16.46 14 | 944 1.75 1.74 0.06 12.99
18 | 8.23 2.22  1.81 0.35 12.61 18 ¢ 8.16 1.43 1.90 0012 11.61
22 | 4.37 1.04 1.0l 0.17 6.59 22 6.23 1.06 1.74 0.18 9.2l
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D T Co*® Cs n-Cs i-Cs  Total D T Co*¢ Cs n-C4 i-Cs Total
g| 0 | 38 0.8 1.2 017 5.88 A1 % | 573 1.00 1.47 0.20  8.40
1| 11.29 3.11  2.23  0.25 16.88 — — —
41 9.98 250 1.75  0.07 14.30 48 |+ i 456 0.78  1.25 0.19  6.78
7] 876 215 156 0.05 12.52 [t =
8 | 12.29 3.63 2.59 0.09 18.60 g | 0| 463 086 1.3 018 7.00
11 12,53 3.58  2.23  0.07 18.4] 1| 8.0 2.3 1.5 0.12 12.05
D4 11.85  3.37 2.29  0.14 17.65 4 1 840 2.0  1.64 0.10 12.15
18 | 11.11  3.05 231  0.19 16.66 7| 766 1.56  1.47 0.08 10.77
22 | 12.24 231 3.18 0.52 19.25 8 | 6.88 1.95 1.41 0.07 10.31
------ — - 11 110.30  2.79  2.06 0.11 15.26
g O] 4% 090 152 021 7.58 14 | 815 1.87 1.80 0.10 11.92
1 | 844 1.74 2.03 0.16 12.37 8 _ ‘ . .
40 898 158 1.85  0.08 12.49 22 | 516 1.0 1.27 0.11 7.54
7 | 895 1.48 1.77  0.08 11.28
8 10.37 2.18 2.44 0.10 15.09 62| * | 9.60 241 2.00 016 14.17
11 | 11.58 2.53 2.66 0.09 16.86
14 9.54 1.89 2.39 0.09 13.91 68 0 6.74 0.56 1.82 0.24 9.36
18 | 857 1.62 2.28 0.10 12.57 1| 831 2.37 1.74 0.12 12.54
22 | 6.80 1.18 1.92 0.14 10.04 4 | 893 2.32 1.8 0.07 13.18
- - ) : 7 ] 8.25 2.08 1.67 0.06 12.06
2% ? ;:ii ?'2; :'23 g'i; lg:éz 8 | 11.04 3.18 2.07 0.05 16.34
weoner L e 10 11 941 2.70  1.93 0.05 14.09
| ; :'gz f'gg :'zg g'é? ;f'2§ 14 110.03 2.8 2.8 0.06 15.18
. : : : : 18 | 8.61 2.31 2.15 0.09 13.16
8 |10.35 2.44 214  0.08 15.02 2 | 6107 152 142 o1 e
1| 11.98 2.81 2.68 0.10 17.57 L
14 | 9.57 2.08 2.20 0.09 13.94 50 % | 474 106 1.9 0.20 719
18 | 8.57 1.79 2.30 0.12 12.78 | ]
22 | 946 1.90 2.20 0.31 13.87 82 | | 7.30 144 2,07 0.33 11.18
No. 4**
-1 *4 2.02  0.36 0.11 0.12 2.61 D, ¥ ¥4 %6 The same as Table 1.
" T Experimental time
10 v .89 0.60 0.25 0.11 3.8 *7 Time are calculated at the zero time to 9 a.m.
16 0 | 2.02 036 0.11 012 2.6] ™ G Acetic acid
I | 1.70 0.28 0.09 0.10 2.17 Cs: Propionic acid
4 0.95 0.15 0.06 0.06 1.22 n-Cs: normal Butyric acid
7 | 152 0.26 0.16 0.09 2.03 i -Cs: iso Valeric acid
8 | 1.41 0.24 0.09 0.07 1.8]
11 | 1.97 0.36 0.13  0.06 2.42
14 | 3,18 0.67 0.26 0.10 4.2
18 | 3.78 1.05 1.49 0.11 5.43
22 | 435 1.35  0.62 0.09 6.41
30 * 115 012 0.22 0.8 1.66
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Concentration of individual volatile fatty acids (mg/dl)
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Fig. 6—1.  Fluctuation of the all through day of individual volatile fatty acids.

k1, k2 %3 k4

The same as Table 1.
The same as Table. 3.

*5

A horizontal bar at day of experiment indicates time of feeding.
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Fig. 6—2.  Fluctuation of the all through day of individual volatile fatty acids.

k] k2 k3,

*§

*4

The same as Table 1.
The same as Table. 3.

A horizontal bar at day of experiment indicates time of feeding.
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Concentration of individual volatile fatty acids (mg/dl)

FRFRE BB - I 10

No. 3**
71 L 8 L 19
C.
C,*®
10 |- - - C,
8 r o L
6k L L
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\___—-—_’-’i:—(:’i\ /\__—___.—1:—85// — i_Cs

| - | 1) ] ) | Jpp—y | p— L) T T | . | g ) T T

0 6 12 18 22 0 6 12 18 22 0 6 12 18 22

Time of experiment
121 26 - 33 - 54
10 - »
C.
81 C - -
C,

6 =3 = o
4k » =
2 =3

*1Lx2.%3.%4 The same as Table 1.

**  The same as Table. 3.

Time of experiment

Fluctuation of the all through day of individual volatile fatty acids.

A horizontal bar at day of experiment indicates time of feeding.
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C.

C.

*1 k2 k3 k4

Time of experiment

Fluctuation of the all through day of individual volatile fatty acids.
The same as Table 1.
*8  The same as Table. 3.

A horizontal bar at day of experiment indicates time of feeding.

WERL, BEOFIECX>THEBET S %4,
%5300 HO#HM Y H T, VFAs BB, &5
BID25% TdH - 7-.

(3) SEB VFAs iR

VTIVEDDVRT A S L HESICL ST,
VFAs DWW h D55l OBE LT L (Table 3,
Fig. 6) VFAs i DT 2, $5E VFAs O
CEDLDTHRWIZ ENHLI IR 7. 72, 3
BEIROTY 7 VEE I A2 L ESENICE, &
VFAs 7B, KU VFAs ¥R 3, IRERER
CIGC 72 2O ANEBIZRL, vFvEH DLW
B AL A5 RICIE, SO HRNERAEEL
(Fig. 5, 6).

VFAs TEBELL TR Y F vV ED L ZH 4 H >
CERGOHEEIEDLL T, RVEVWHEYEH D
2 C:T, 60%LLETH - 7-. RWT, C & n-Ce
Td o7z (Table 4). xFHEE), v 7 vEH LV idH
13 Y EEFORYHI T, SOBERT (Table
Tix, O0B¢R]) —, ZofIsEd - 7275, BELT
X C:s<n-Ci TH » 7-. IRIZXLT, vFvES

BT AL I EEHRTIE, S0, BBAELL,
Cs>n-Ce & %o 7. HPOMEEAEE] (Table Tid
22BE/) Il2A BN,

LdBD, VFVESDCIH A ST FEIILD
VFAs #iREE R U° VFAs D E OBE R BEHOE
iz, v7vEDLVIH AN L p, BB
AMERERY 20 LI FOESHM IRV EE Y R
TILERETLLDOTHE, 4B, FELAESL
T TAHS 724 VFAs BE O 2 itk A HEH),
OO HE B BT 12 A& LONBEILICBITS CG<n-Ci D
L, EELE-FAMERERRTE G, 20
EHEOHEZ RT L0 L Bbh, EREL,

(4) pH (Table 4, Fig. 7)

F—HABTYO pH 13, HBRECVFVES DN
EH AT P RG RO M ER T135.49~6.950 g
TEHT 525, RECIVETL, 2o FAL
BrBEsns, 2o pH DENES EFAD
VFAs #RED 2 1M HNZS) & ORI S
D, MEMZAOHBAA SR No.1:r=—
0.897 (p<C0.01), No. 2 :r=—0.917 (p<0.01),
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Table 4. Concentrated ratio of fatty acids and pH value in the rumen contents of cycad-leaves or
cycasin administered and control goats.

No. 1*!
D T C2*8 Cs n-C+  i-Cs pH D T Co*8 Cs n-C+  i-Cs pH
0| 673 153 13.7 3.7 6.81 | O TLs AT 7.5 3.3 7.22
1 | 66.8 21.2 11.4 0.6 5.62 1 | 70,0 17.9 8.7 3.4 7.24
4 | 68.5 19.6 11.6 0.3 5.78 4 | 704 17.1 85 4.0 7.36
7 | 68.9 16.9 13.6 0.6 6.48 7 | 69.9 16.8 8.4 4.9 7.52
8 | 64.9 21.1 13.5 0.5 5.47 8 | 70.2 17.1 7.8 4.9 7.43
11| 67.9 201 11.7 0.3 5.60 1n | 726 15.0 7.4 4.9 7.42
4 | 67.4 19.5 12.7 0.7 6.28 14 | 69.9 16.5 8.0 5.6 7.5
18 | 65.9 17.8 153 1.0 6.38 18 | 70,0 16.4 8.2 5.4 7.39
22 | 65.6 17.0 16.2 1.2 6.79 99 | 71.0 15.7 7.9 5.4 7.52
C*t0 | 672 13.9 169 2.0 6.97 gy | O 701 153 13.3 1.3 6.46
1| 67.1 17.9 14.0 1.0 5.83 1 | 69.3 15.2 14.1 1.4 6.35
4 | 69.0 17.5 12.8 0.7 6.36 4 | 68.3 16.2 13.9 1.4 5.66
7 | 68.3 16.7 13.7 1.3 6.27 7 | 68.1 16.0 14.1 1.8 6.71
8 | 66.9 19.2 13.3 0.6 5.45 8 | 67.7 16.4 14.2 1.7 6.65
11 | 56.3 25.4 17.6 0.7 5.92 1 | 66.9 16.8 14.4 1.9 6.61
4 | 67.6 18.6 13.1 0.6 5.45 14 | 67.1 17.1 13.9 1.9 6.66
18 | 68.7 15.8 14.6 0.9 6.42 18 | 66.4 17.0 14.2 2.4 6.76
92 | 67.6 13.4 17.1 1.9 7.12 22 | 65.5 16.8 14.4 3.3 7.14
o| 0 673 135 172 2.0 7.05 31| * | 710 18.4 6.2 4.4 7.89
1 | 68.5 15.3 14.9 1.3 6.55
i | 7ms 162 55 0.8 6.1 38 | *" | 70.4 17.6 6.4 5.6 7.64
7] 704 145 139 1.2 6.8 a4 0| 759 13.9 7.9 2.3 6.8
8 | 70.2 15.9 13.0 0.9 6.23 L 769 13.0 7.9 2.2 6.89
1 | 70.7 15.9 12.8 0.6 6.28 s | 749 143 8.2 2.6 7.08
4 | 71.2 159 12.1 0.8 6.58 2 a0 146 8.7 2.7 6.9
18 | 69.9 16.1 12.9 1.1 6.8l e | 739 147 8.6 2.8 6.88
22 | 68.1 16.2 13.9 1.8 6.66 0 | 726 15.0 9.6 2.8 6.89
o 14 | 72.0 15.2 9.8 3.0 6.92
18 . . . . x6
92 | 71.9 14.9 9.8 3.4 7.01
No. 2*?
_ppo0 | sz 129 157 3.2 7.11 by | 0| 713 168 8.7 3.2 6.55
1] 69.4 168 125 1.3 5.76 1| 715 16.6 9.1 2.8 6.45
4 | 69.4 15.8 14.1 0.7 6.10 4 | 68.8 16.8 9.8 4.6 6.8
7 | 67.8 13.9 17.4 0.9 6.90 7 | 69.5 17.0 10.1 3.4 6.99
8 | 68.6 16.8 14.0 0.6 5.41 8 | 69.6 17.3 10.1 3.0 6.98
11 | 683 16.2 15.0 0.5 5.81 11 | 715 17.0 9.4 2.1 6.8
14 | 67.7 15.0 16.7 0.6 6.35 M| 712 17.8 89 2.1 6.77
18 | 681 127 174 1.8 6.84 18 | 70.7 18.1 9.2 2.0 6.86
22 | 66.9 13.0 17.8 2.3 7.05 22 | 69.6 18.4 9.8 2.2 6.77
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D T C2*8 Cs n-Ce  i-Cs pH D T C2*8 Cs n-C+  i-Cs pH
_% D0 659 127 189 25 6.87 31| * | 73.8 16.7 8.0 1.5  6.88
1 | 68.4 17.2 13.2 1.2 5.98
4 67.5 15.6 16.2 0.7 6.28 38 ¥ 73.2  14.9 9.2 2.7 7.45
7 | 67.1 14.0 17.4 1.5 6.83
8 | 67.5 18.9 12.8 0.8 5.69 | 0] 682 153 113 5.1 7.66
11 | 68.0 17.5 14.1 0.4 6.11 1 | 741 13.7 9.1 3.1 7.70
14 | 67.1 15.7 16.4 0.7 6.41 4 | 72.2 143 9.8 3.7  7.86
18 | 66.7 14.4 17.3 1.6 6.71 7 | 70.7 15.3 9.9 4.1 7.83
22 | 67.2 13.7 16.6 2.4 7.36 8 | 70.4 16.7 9.4 3.4  7.65
11 | 705 16.9 9.9 2.7  7.27
9| 0 | 77T 154 6.0 09 6.48 4 | 717 158 9.9 2.6  7.32
1| 775 16.2 56 0.7 6.17 18 . _ _ . s
41 7.0 16.0 6.3 0.7 6.39 22 | 70.3 14.0 12.4 3.3 7.4
7 | 77.6 154 6.1 0.9 6.73
8 | 77.5 16,5 6.1 0.9 6.62 52| * | 714 16.0 9.9 2.7 6.69
11 | 76.5 15.7 6.7 1.1 6.86
4 | 75.8 16.2 6.8 1.2 6.8 g | 0 69.6 157 9.9 4.8 7.9
22 | 75.3 161 7.6 1.0 6.9 1 | 69.2 17.0 9.1 4.7  7.44
4 | 67.9 17.6 10.5 4.0  7.06
6| 0] 743 161 67 2.9 7.80 7 | 68.6 18.4 9.4 3.6  7.00
L} 752 161 59 2.8 7.9 8 | 69.2 18.9 85 3.3  6.95
41 76.2 155 5.6 2.7 7.83 11 | 67.7 19.7 10.3 2.3  6.61
7] 7.4 162 5.4 3.0 8.00 4 | 701 179 9.1 2.9  7.04
8§ | 74.8 163 5.8 3.1 8.02 18 | 70.4 16.1 10.0 3.5  6.95
1 7%.7 159 53 3.1 7.9 22 1 70.8 15.0 9.5 4.7  7.42
14 | 75.1 16.8 5.1 3.0 7.98
18 | 77.3 147 53 2.7 7.75 65| *7 | 74.4 15.1 6.5 4.0 7.61
22 | 76.2 155 5.6 2.7 7.73
70| * . 76.8 155 2.7 5.0  7.06
No. 3*?
L]0 658 170 141 30 6.79 33| 0 | 68.5 11.6 17.7 2.2 6.66
1| 67.7 19.2 11.8 1.3 5.87 1 | 68.6 11.7 17.6 2.1 5.83
4 | 68.3 19.1 11.9 0.7 6.14 4 | 72.6 13.2 13.5 0.6  6.14
7 | 68.7 18.1 12.2 1.0 6.50 7 | 73.4 12.4 13.5 0.7  6.50
8 | 67.5 19.7 11.9 0.8 5.60 8 | 71.1 14.5 13.9 0.5  6.14
11 | 68.4 19.0 11.9 0.7 5.63 11 | 72.0 14.9 12.7 0.4 5.5
14 | 66.9 18.7 13.0 1.4 6.04 4 | 727 13.5 13.3 0.5  6.16
18 | 65.2 17.6 14.4 2.8 6.78 18 | 70.3 12.3 16.4 1.0  6.58
22 | 66.2 15.8 15.4 2.6 6.86 22 | 67.5 11.5 19.0 2.0  6.78
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D T C2*8 Cs n-C+  i-Cs pH D T C*® Cs n-C+  i-Cs pH
o 0 | 65.0 14.7 17.4 2.9 6.9 41 * | 68.1 11.9 17.6 2.4 7.07
1 | 66.9 18.4 13.2 1.5 6.14
4 69.9 17.4 12.2 0.5 5.96 48 *7 67.3 11.5 18.4 2.8 7.14
7 | 70.0 17.1 12.5 0.4 6.31
8 66.1 19.5 13.9 0.5 5.41 54 0 66.2 12.3 19.0 2.5 6.83
11 68.1 19.4 12.1 0.4 5.56 1 66.5 19.6 12.9 1.0 5.88
14 67.1 19.1 13.3 0.8 5.78 4 69.1 16.6 13.5 0.8 6.08
18 | 66.7 18.3 13.9 1.1 6.08 7 | 71.1 14.5 13.7 0.7 6.31
22 63.6 17.2 16.5 2.7 6.96 8 66.7 18.9 13.7 0.7 5.56
11 | 67.5 18.3 13.5 0.7 5.45
19 0 | 65.3 11.9 20.0 2.8 6.8 14 | 68.4 157 15.1 1.8 5.81
1 | 68.3 14.0 16.4 1.3 6.00 18 ' ' . . s
4 | 71.9 12,6 14.8 0.6 6.32 22 | 68.5 13.2 16.8 1.5 6.86
7 | 70.5 13.1 15.7 0.7 6.39
8 | 68.7 14.4 16.2 0.7 5.71 62| * | 67.6 17.0 14.1 1.2 5.89
11 | 68.7 15.0 15.8 0.5 5.47
14 68.6 13.6 17.2 0.6 5.92 68 0 71.9 6.0 19.5 2.6 6.89
18 68.2 12.9 18.1 0.8 6.15 1 66.2 18.9 13.9 1.0 5.74
22 67.7 11.8 19.1 1.4 6.68 4 67.8 17.6 14.1 0.5 6.05
7 | 68.4 17.3 13.8 0.5 6.09
26 0 | 66.3 11.6 19.7 2.3 6.86 8 | 67.6 194 12.7 0.3 5 48
1 68.4 15.4 ].5.1 ]..1 6.41 11 66.8 19.2 13.7 0‘3 5.65
4 | 69.4 15.2 145 0.9 5.9 14 | 66.1 18.5 15.0 0.4 5.58
7] 7.4 145 145 0.6 6.4 18 | 65.4 17.6 16.3 0.7 6.02
8 | 68.9 163 14.3 0.5 5.93 22 | 64.6 16.0 18.0 1.4 6.56
11 | 68.2 16.0 15.2 0.5 5.41
14 | 68.6 14.9 159 0.6 6.18 75| * | 66.0 14.7 16.5 2.8 6.85
18 | 67.0 14.0 18.0 1.0 6.32
22 68.2 13.7 15.9 2.2  6.65 82 *7 65.3 13.2 18.5 3.0 6.58
No. 4**
-1 *7 63.0 13.0 19.4 3.7 6.83 *1. #2, #3. ¥4 ) The same as Table 1.
* T The same as Table 3.
—-10| * | 75.0 15.6 6.6 2.8 7.3l
16 0 | 77.5 13.7 4.1 4.7 7.20
1 | 78.5 12.7 4.2 4.5 7.30
4 | 77.8 12.2 4.8 5.2 7.20
7 | 74.8 13.0 7.9 4.3 7.32
8 | 78.0 13.2 4.9 3.9 7.17
11 | 77.7 14.6 52 2.4 6.99
14 | 755 16.0 6.2 2.3 6.90
18 | 69.6 19.4 89 2.1 6.25
22 | 67.8 21.0 9.7 1.5 6.01
30 * | 68.8 12.8 13.4 5.0 6.9
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Fig. 7—1.  Fluctuation all through day of pH and concentration of whole volatile fatty acids.

Upper figure . Fluctuation of pH.

Lower figure . Fluctuation of whole volatile fatty acids.
*1.¥243.%4 The same as Table 1.

A horizontal bar at day of experiment indicates time of feeding.
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Fig. 7—2.  Fluctuation all through day of pH and concentration of whole volatile fatty acids.

Upper figure © Fluctuation of pH.
Lower figure . Fluctuation of whole volatile fatty acids.
*1.%x2.%3.%4  The same as Table 1.

A horizontal bar at day of experiment indicates time of feeding.
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pH value

(mg/dl)

Concentration of VFAs
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Fig. 7—3.

*1, %2 %3 k4

e | and ! 1 1
0 6 12 18 22

Time of experiment

Fluctuation all through day of pH and concentration of whole volatile fatty acids.
Upper figure : Fluctuation of pH.

Lower figure : Fluctuation of whole volatile fatty acids.

The same as Table 1.

A horizontal bar at day of experiment indicates time of feeding.
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Fig. 7—4 Fluctuation all through day of pH and concentration of whole volatile fatty acids.

Upper figure

Lower figure -
k], %2, *3 %4

. Fluctuation of pH.
Fluctuation of whole volatile fatty acids.
The same as Table 1.

A horizontal bar at day of experiment indicates time of feeding.

No. 3 :r=—0.863(p<0.01)). THhiHLT, v
FYESHLWIH AP L CIEHITIE, pH 126.62
~7.3512 FH L, 210 HNEENE, BIEE
B BoMELHEF LA Nool:ir=-—0.173,
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Summary

The present study was carried out in order to ascertain the effects coming from the continuous ing-
estion of cycad leaves (Cycad revoluta Thunb.) or cycasin as an alkylating agent, on to the rumen-
digestion-process of ruminant, especially on to the rumen-digestion mechanism of it.

Three adult goats were installed with the rumen-fistula, and were administered the cycad leaves or
cycasin, and the rumen-juice was gathered through the rumen fistula.

The fluctuation of volatile fatty acids (VFAs) in the rumen-contents were analyzed by gas chroma-
tography; while a clinical observation, clinical and biochemical examinations were performed on the
blood, pathological references being carried out, simultaneously.

The results obtained are summarized as follows.

No significant effect was to be brought forth on formation of demarcation in VFAs by the adminis-
tration of cycad leaves or cycasin; however, the whole VFAs concentrations showed a considerable de-
creasing tendency; and furthermore the two-peak-through-day fluctuations were put to disappeaance.

In the morning (prior to feeding, at 9 a.m.) the concentration ratio between propionic acid and nor-
mal butyric acid was put into reversion.

In accordance with the lowering of the whole VFAs concentration, the pH values of rumen-contents
showd an ascension, accompanied by a disappearance of VFAs concentration and pH value in correla-
tive coefficient.

Blood-biochemically, a marked increasing in serum GOT and 7 ~-GTP was observed, and this was
more or less equivalent to the pathological changes in the liver.

The above-mentioned results showed-that rumen digestive mechanism of carbohydrate in goats was
markedly and inhibitory influenced by the administration of the leaves of cycad or cycasin.



